Active experiments in modifying spacecraft potential:  Results from ATS-5 and ATS-6 by Whipple, E. C. & Olsen, R.
Objective
Study feasibility of actively controlling spacecraft
potential by charged particle emission
Approach
Conduct experiments using:
-- ATS-5 electron emitter
-- ATS-6 plasma emitter
-- UCSD particle instruments
Analyze particle data to obtain:
-- Spacecraft potentials with and -without
particle emission in various environments
-- Differences in the effectiveness of electron
and plasma emission
Figure 2. Objective of investigation
38
https://ntrs.nasa.gov/search.jsp?R=19770026318 2020-03-22T08:27:28+00:00Z
JULY 75 JULY 76 OCT. 76 OCT. 77 OCT. 78 OCT. 79
FY76 76T FY77 FY78 FY
DEFINE ENVIRONMENT
DEVELOP GROUND SIMULATION
TECHNIQUES & FACILITIES
DEVELOP SPACECRAFT
ANALYTICAL MODEL
DEVELOP MATERIALS
EVALUATE ACTIVE CONTROL
TECHNIQUES
FLIGHT DATA
ATS-5 AND 6 ADDITIONAL
DATA
SCATHA
ADDITIONAL FLIGHT
EXPERIMENT
DESIGN CRITERIA AND TEST
REQUIREMENTS
INTERIM
_A
MISSION
-A
CONTINUOUS INPUTS FROM ALL OF ABOVE
I A A A
A REPORT
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Figure 3. ATS-5 : Detectors and Ion Engines
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Figure 4. ATS-6: Detectors and Ion Engines
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Figure 5. ATS-5= Thruster
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FIGURE 6. ATS-6' THRUSTER
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Figure 7. ATS-5 and ATS-6: Comparison of Passive Spacecraft Potentials
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Figure 8. ATS-5= Potential During Eclipse/Neutralizer Operation 9/20/74
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Figure 9. ATS-5: Ef fect of Electron Emitter on Spacecraft Potentials
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Spectrogram 1. ATS-6 : Eclipse with Injection of Hot Plasma-, 10/2/75
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Spectrogram 2. ATS-5: Neutralized Operation in Eclipse; 9/20/74
D8P=1.4 D85= .070 SIPE= 3 PSN= 2 NS= L.O PR(-360* 360) COM= 60734110 SR= -6 LNG=266_
'. .' ' J ' ---" B?-!-^'—i-f —*, • • '^ »* -• ;*J»» _rF*'':"t* *L^^tff'^lJf 'STB*' *?.IL^1 _-'-J*;V JP -.* '.' ' ' * . • " . . .* ' ' '» 90
B
100-
B,
0-
-50-j
7/18/74.
10000-
1000-
N/S -i
ELECTRONS:
100-
,». i
2 3 4
OflY 199 OF 1974
0
INC
-90
' 45
NSPR
,
Spectrogram 3. ATS-6: Ion Engine Operation; 7/18/74
CO
^3
O
n=
o
o
a>
a.
O
cu
i
CO
C71
O
O
a>
Q-
co
=2.3 DBP=1.4 DBS= .070 S]PE= 3 PSN= 2 NS= 1.0 Pflt-360. 360) COM= 620773116 Sfl= -6 LNG= 90
100-
8,
0-
-50- ,-
8/20/76
10000
1000
N/SELECTRON
100
10
ENERGT 0
IN EV Q
10
100
N/!
ION?
1000
10000-
-0
BEZ
.^ 90
' 45
- NSPfl
,-0
8 9
DRY 233 OF 1976 10/21/TB2"!
Spectrogram 5. ATS-6: Neutralizer Operation in Daylight; 8/20/76
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Spectrogram 6. ATS-6 : Neutralizer Operation in Daylight-, 11/14/76
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Spectrogram 7. ATS-6 : Neutralizer Operation in Eclipse; 10/14/76
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Spectrogram 8. ATS-6: Neutralizer Operation in Eclipse; 9/3/76
